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'sol-id ...la: having an interior filled with matter; being 
without an internal cavity ... opposed to hollow ... 

'solid ... 3 : something (as a substantial mass) that is solid as a : 
compact mass of masonry or comparable fabrication (as a wall 
or pier) as distinguished from one containing a void or an 
opening ... 

Sec also, use of the term •'solid" to characterize the solid core of a golf ball in 
Claim 1 at lines 1-2 of U.S. Patent No. 4,43 1 ,193 and to characterize a soUd needle in Claim 1 
at line 2 of U.S. Patent No. 4,43 1,137 (copies enclosed). 

Based on its ordinary dictionary meaning, as demonstrated hereinabove, the 
term "solid" as used in claim 10 unequivocally defines structure, and distinguishes clahn 10 
over the newly applied U.S. Patent No. 6, 1 23,705 to Michelson for reasons stated in the 
Response and Amendment Under rule 1 16 filed on July 27, 2009. 

Even if the Examiner deems tiie foregoing not persuasive, entry of the 
previously proposed amendment to claim 10 is requested because it places claim 10 in a better 

condition for appeal. 

Kindly charge any necessary extension fee required for consideration of this 
Further Response Under Rule 1 16 and to Advisory Action to our Deposit Account No. 
15-0508. 

Respectiully submitted. 





August 24, 2009 By/^ 

* ' Talivaldis Cepdfiiis (Re^. No. 20,8 1 8) 

OLSON & CEPURinS, LTD. 
20 North Wacker Drive, 36th Floor 
Chicago, Illinois 60606 
(312)580-1180 

Enclosures: Page 21 69, Webster's Third New Intem aHonal Dictirtnarv of the English 
Laneuaee. Unabridged (3 pp.) 
U.S. Patent No. 4,431,193 
U.S. Patent No. 4,431.137 



PAGE 2I17*R(»DAT8124/20094:29:06PM [Eastern Daylight Tiine]'SVR:USPTO{FXI^-ai^^ 



flUG-24-2009 15:31 



OLSON & CEPURITIS. LTD. 



13125801189 P. 03/17 



Application No. 10/518,423 3 



CERTIFICATE OF FACSIMILE TRA NSMTSSION 

I hereby certify that this FURTHER RESPONSE under rule i >6 and to 
ADVISORY ACTION, is being transmitted by facsimile transmission to Fax No. 571-273-8300 
on August 24, 2009. 



Talivaldis Cepuritis (Reg, 
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A GfiNlUNE MERMAM^WEBSTER 



The oame Webster alone is po goaran^ of excellence. It is wed by a 
number of puUisbcrs and may serve moioly lO misleiwl an unwary buyer, 

MermTfi-WelaUT^ is the name you slwwld look for when yon consider 
the purchw of dictionaries or other fine rcTerenoc books. It omt^A the 
reputotk» of a company thai has been publishing fiiflce 1831 and is your 
Assurance of quality and authority. 



COFYRIGHT © 1993 BY MERRIAM-WEBSTER. INCORPORATED 



PHILIPPINES COPYRIGHT 1993 BY MBRRIAM-WEBSTER. INCORPORATED 

WEBSnfiR^S TH1R0 NEW INTERNATIONAL DICTIONARY 
PRINCIPAL COPYRIGHT 1961 
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tmabridfted: a Menum-Webstcr/cxiitOr ia chief. " 
Gofc ud the Mflrriam-Webster editorial stAff . 

IsSn 0-8777^201-1 0>lue Mnrdite).— ISBN (V8777M02rX 
(<anyins case). - ISBN (W7779^206.2 OiWfial bodt™^^ 

1 . £aaUsb iangnagc— DkHonancB. I. Qam PluBp B»bco<*, 
1902^1972, H. McniBm-Webatcr, ine. 

PS1625.W36 1993 qvi06V1 



hereon may be 



AU Hgfus HOtrmL No part of this bc/A cowrrrf by the ''^^ 
written pBrntatotit^thapiMaitr. 
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Ml<l<«r \-»<r)\ - , , ^ - . - ^ 

BM4a*Ut 1 -5 Vsot*Ja ilfi] ; a user or ao advocmle 

Cf the toofe loi-fa sviteo 
80^491 ■yUablso n jn : the dglit modifitd Gvidorajiit ByttnbWi 
^ t€, mL,Ja, tot, la, /f, ^o applied to rvadins mvsk tor thv 
malor icdId ood furthar modified foe tbff uinnmiie uals 
ASOBodinff and descBodins lo <^(, rv. H. dif. JJ, J|. K 
a. dT. «(. r9> At. r#» ioK M da ~ eoaapuo 

m0Va»U-O0 «)fmkf. sotMiau.Tto>J 

■(A«flt*|li-m \ j3ufa*Klrp. .sSi-S R 'S fit. sulfur mbn. nlpbimHii 
veot. C 9oi/o Biilpbur.Tr. L jutforj : a votetAie aiVft 0< 
that yioldi only Sol vHport nt^tt Ia pafi luU^rous and 
npraaanta a bu uaac of woleuili: a^ilvlLy 

BeS»U<tMt« V'i-lMrlS. -.MU.S I : of or rebtlng to a 
ioirataia or lu action Z t relitins to^causod bfi or doiotiBB 
the transfer of minoral mbilfincvs wt(hit)^ Ib< tttaih by lub- 
Unution or by tho ehtta^i and tra&iacntiia aetloA of iteAtt 

lel'ftel \(7i&i;feaeh\ »* -s fF. ir. it Mi^rff/oj 1 : (be op. 
pUetuoB of the soma lyllabies to tha tonei of the ravuJcal 
scale or to owlodjas or olhar voln pam 2 : an vxvreisa io 
sca)Bi;j;«c(/:afinBins«wt<it«04indit^-'««yn4bles 3 : 
ticv in linht-dinnma txaiAii thd ml-fa ijdabUj 

BoMe«*^ vartfC)'' — - 



non h flin luly; fr. hs ocint discovered woa after ibc baitto 
foufihl tb«rt it) I 301 1 : 7UCMsm> 1 2 : & n^dtfau pu pU«h 
rtd that it redder, darker, and allfhtv lirong^ thao averaBQ 
KMe. reddar and duller than viobna pink, redder and paler 
than raaaanta roae« and reddor and lou alrang tfaao averaBo 
furfatia rose 

BOlgel \'*:*\ md; c*»f + ffW] r lAwoivipa aUcmaiton b«w<eft 

tM and cd statd — used esp. of pratophkimlc pbenomcBa 

traasTonnatioos Id tba amoaba> 
ifldli ploJiQtO 

perforoneo by a section l. , 

or ft ehimii parts) strinsi) 
loU- CMiAiom IL, fr. «olitf — 



- . eonaituiiiBfl a talo pan usu, to be 
section or pm o( a aottlaa la bd oi^ealn 

» at aouj t alooa t loUly 



F lafUef/cr, jollicflter Io dtati 



. Inrt. take care of CUinBCflced 

B by L sollMtus anzioui), fr. L lotOrllert to dlstorb, 



wnuvB lo : im-Tro a i lo nuunxiy iri 

point) : iMin upon 8 a : lo onticv ot u 



•ntalBi mon^ calr«al» fri wpUMf^ anafoui, troublod. fr» 
iSBtu lahole, entire Or. Oiean: akin to Ok Aofbv «n(i(v) 
titiu. past nart. of elSnr to mofo — ntore ai katb, Hi^irTl 
vt X OFcAnr a * to lake cliorga or can of (ai faiuincn) 
: utoKAOe^ K)KWARd : to act ai lolicitor or laBai asent tar 
or wHb TiTcrcii^ tp 8 grrMf i lo make anxious • UdQunrTi 
OKCSRH. 3 : CO maKe petition to : ENiitE*T» mmatunh 
the king for reUer>: tajk t to approach with a rMu«*t or 
plea (us la selling or Mggiag) obCi oei^bori for eon- 
t£ibation8> 4 : to mova to action : lerva ai an urga or in- 
oraUvB Ip : INCtTK B : to atronxly ireo fas one's cause or 
f i«ad sttroT by or ju if 

-,— — _— , ivo w*» D «*j : lo 

aaak the favor of (a woaunl usn. for cbe p*ftpC*t Of todu^ion 
SattBtnpttoBBduoQ to acxost (a man) for unmoral PUrpoKt 
and yiiL in ibo cbarsclor ol a prostituta 7 : to uoeavar lo 
oliiAin by ukln^ Ar f^Miinw i jAvmd for (r^ an of (ire) 
olon^: tttw ; n> seek eaterty or aciivcly B : to dcrnand *« a 
nsqauito i all for ; a^ouinE <lhe alcuatlop Ui« (dc4v«( 
auvnlioiO 9 & <1) i to have an effect on (a peraoo or ihtn^) 
throa^b some natural Influence or property CZ) ! to Induce 
(Bi a phaMweBM) by mi"h» of »ueh influenoo or property 
<'»Hlv ipwks by ntboini amber «iih na«rtsl> b : lo waok 
Co aftoci (bb by movlnB, TnducioB. Mthdrawlng) uia, br as|ld 
or t«(ttte ibcaitf <~ a boW movenienl wkh n InudVo <^ 
an arrow g^ily aad draw It from « w5iuTid> 10 : to tervo 
•* a temp<abon or lurv to : AmiAcr <that fi^utl . . , ^ad' hsr 
lonims eye -aohn H4thoa> «f 1 : to make lolleAatlofi 

n™a..PfiTnK)W! at A : to bag aloa b « prosUlMte 

BT ilhat intcrcouno to a quo a - " ■ — " ^ — 



; tn cfier 
sya aea t 



: to Ktw «« « nacltOT 



■ -- . , -- . -a tL nmOtenh^ nh 

tKitm\ pres. part, of solmlhm to soltfdt] ; on« wlio wutcits 

ikSt^. (t. t^ftMtatwt (putt part, of saUteUafty + Uatt^ ^ 
-mmJ 1 : the punull, pt±±it^ ac«. or an insranca of Mliddog: 
vttm J ENTn».TT. atroMTwm <3ridd to his ~j> 8 : ths 
«^atiaii» ufloBBca^ prennre. or ocb«r Indodog cffoct of 
aoMUUoi that aoiints or altracta or ctrawi ; g nxmog or 

the of appetiie) 

voUtftttT A 4 (hfO. ff. ii»*ftffioi to tolicit + -erj obs 5 sot rem 

tME sirnH»fir, fr, Mr aoAcUtfUf i»fOffiBt£f. agem. aovocaia, 
fr. mUeiitf ta i^Ueii, take care of] 1; one tftat 

— ; a pcraon that 4i!tJ n* m issol to the ^Udtlog of 

" Tinlribultani -^*-«.^. — * j_ 

1 for a fira) 



Ihng (u csnlribuiiani to ehMliy» lubftniptions to 

Jf business for a /irm) 3 A . 0) : 4 poraoo fonnai 

to^pnette law in an Boglifli eourt ^r chinAsry «^aify 



irnctJcc law and CPndL«c( 
lerly 



f 2} ; a peeaon «iktmithr odmittad to prnctJu law 
fitinUoa in any finglfa^ covrt inctuding the o/Nl 
e«lkd attamey-ai>low and pf>o«»r but dtMingniihcd tsvm 
the ba4ti9i«r in not bBving the right to pCeatfifl omn «Oml 
nupi In a tew emnor ewirc. « : « law offlHr of b^. towa, 
^artroent, or lovcnwtans (q^ «ity ~> <tlm ~ ot tte In* 
tenor r>cj5irunpn;> 
K^fiUnr flnsna rr. pi POUcUon fhfigMl 1 ; thft IBfiAnd Uw 
of fnr in the government of Oreat Britaia anpolm ' 
attnt the oUome/ general fl » ^in otricer under the 
gotfcrrmmji gmintod by the president «MiM Iho attomn 
■Bjfni 3 : ite chief law offinr In sone aiuea oi cM 
"^Ife^'" \'^ulp\ - S Uw porftioD or Btatua ot 
so.Ua.l.tmn Wliwd-aa, -is(a)ta»\ od7 CL MWeitM* — inoi« W 
IKhLnr] 1 ; fuS of cODCOrn or feon } AJPituiamwa, thovbUO. 



•'^'ii^^A' «n»<n <a mquiryV — kO«i!tiri.toita7l9 n)? 
«SSl5?**^ \-««o^\ i» -BB [MlleijBr + -mtJ t m fomato 
>^i3ttm « -B9 (fr. tottcltor. ofter tuch paki at B «wffCiffor 
'?:H»^-*5« W b^nd, :bk:.iyLM\ o ^ |MB^ fr. MF or L; 



fANJOsnt. 0csstnmiiM <bavlnB fow want* hf had liu|« caidt 
or ~> <iTtniln) nxms puacBftU bPurt. . . . bid beneath xjiot 
a perpetoil tindarcnnYnl of BMrahsnfivO'^ **H«ve(Aek bills) 
2 g ; tiTtoAtly iiu^ddvo and ftotaazinta eacciilve care aad 
pfotectlMr^s (caring for tha sick chiUl with great b i an 
Btdxudfl ur sobdtous concern or auentioo <inquired afler 
her welfare with marked A : a causa for or lourco of 
eoUcituds — uotK uwd ia ft, (wont by tbo ^ of daily Wv) 
vru acc cakb 

«HBP»l«t»'d>.HTO« StanbiStlidnaBi. -lisKjtyUA.-V 
Oettadin^ saiUcituio * h •on] i marked fay aoUcimde : »>- 

LTtrroun 

iBQl-id S'ii>i4d\ o<9 -PR/-(wr (ME 4ptfi/f. fr. MF, fc, 1, 
akin lo Ok holm, cnlifo tnOfc at SaV»] la: having on 
trtlCrlor fdlcd with tttaticf i belRft whhOdi sh f<iiefn&l <:Avhy 
<i!ie knoll is heavy hecause ti Is ~> Cibe stalks of soote plaois 
are BAt ^a ~ tiiie> — oppotad to kathw b (1) : set ia 
type whiuut leads or othct sjuiring ataierlal between (he lines 
; CLOSB <■ forbiildlnji page fuU of-^' bta^ parBgraphB> (2j 
: bDviag MO inlemniing dptco <the ctctncnli of a COmpdund 
wand) C : not Irtt^upied nr 'anr break Or opciliag Oiit 
autCM wAlls and wia(lowless> <tne law requh'^ a driver 
ta BtBY on his own sida ol (ha line) Ah: hiviiu or 
bvolvlng ibna dl«*iwiow : cvwc ~ partboh>id> ai ~ 
fool eortitlita ~ inehoi) b :or. rdailiiB to. or dealbii 
with k<slld flUkftAltwleJ (a eqaatfoo) ~ see solid aeoumty 
3a; marked oy denaty or coapactnaa ; of ttniformty close 
aad cohiscnt taxttm or coasistancy : oat dismtegratcd, loose, 
or spongy <u mtM o( rock) ^Aia fcU in tbectd) (the 
auTgBon icrapod bmk to ~ IwalUiy bvmV J9 t ponwins, or 
«h«r»6tarlrpd br prppgHia ol » aoW s b^g r^tiwr 

Kcous twf tlqtUd <ihc pavwicrtt ia not vet ~> (pnypict of 
Jiiia) 4 : of good and lubniniUl qu^iiy or kind 
coinfart^: as a ; having oierit or soundness Chased his 
OBdsson on ^ reoKUu) b t oiada (irndy attd well : snmor 
<i chair) <flnn ~ walb) b (I) : (uil fouading and having 
a lirong tliylhraic drivo <~>tz mitsk;) (2) : ittecncnt in 
a very reapeet — used esp. of nopuLar music d tmmuHiry 
; eapahle of reiisilns severe challenge (intradermal inoculatbn 
of the ^ukat agent In guinea pigs resttllod in inmunlty 
in all trtib) B t unittid or oonsolidatod so at to forni an 
integral whotnt a« a qf /Ui* : havina M break tit isiemifttktn 
/itautd lar thrcE ~ hpun) b ; uMANiMat^ <a delegaiioA) 
^tho ~ vwe or a dflttoailoa) (group opinloa is o ; unlied 
or iolned io intimacpf i being on good terms — used witti wttfi 
<mBko DiNBtlf 'v.wilb tbo tmef) a : having or marked by 
•ouod [udgmont Or kniralodB^ : tlK>roughly p>i>4tiidod 
iht«Uc^> <~ lBarrvinH> b : sEitinu»-MiHacn, itcuAaui, 
FituDiKTj iiJttH • weiuesiablbbed rlnancLiily ; having un> 
Impaired credit (-^ New l2ngIindBrs> (tbe <^ men of tbe com* 
munity) c * serious in purpose or charnccer : not trivial 
; not vain or frivolous mrac for reading) 7 t entirely 
of om anbstancoi fomattoiu kiad> or chamcicr: o» a : cn- 
lirvly (rf Cvis mDlal S coolaitungthc mtnipiuiB of utldy jw^^otty 
V Unpan harditcit <~ goidj b : itelag or conslsthifi of a 
alxiilfl uni/orM coIat <ir tABe o • having deoorative detaib 
worked oo ooUd oulerlal <a frame) ayH bob roiM 
Xaolia \*\ tuSw I souoly: q/wi \ unANOiiuusLY 
Halia \*"\ «S (MB. fr. L soitdmny U. ntnll. Of iofMkr. AdjJ 
1 : 4 nutjiiitirfn that h«a iho ibftti dimenstofii leAath, fareadi;!. 
AAil tbieluwsi ; o pa^i ol at>ac« (as a cuIm, a apbere} Iwjunded 
on nil atdes ^ a ; o substance that doisi not tlcmr porcnptibly 
mulor moderato stivsa, tain a dvfiallo <«p3?ily Urt rvtiiiirtg 
fbrtM <«A Fompra«iMS tMtiOA. 4ir«i«} which teod lo derorrri 
ii, and tiadsr ordioMy «ditditioiia naiaiM a delUklto lUe oed 
ah»pe V ««mpM« CV^ h ; maicflBJ b sohision or 

jiupctnlftn tliii whao inad itf sotvui m luapendiQB oedlani 
baa the fom and ouatttiu ol a loUd — nsa. nailn pL <tbB 
''Tf of Iho blcMid) OniUc indudq ntn. proioiiK «ii(f 4«s»r> 
— lee tM.iMH4»r-IKAt 3 : ■ameiMDB <aa a aubicaiitial foaii) 
ih^t N t<>lkl: «i a : A Mqipaei BiaiA of masonry or coBparable 
rabrkailon (ai a waU or as disllnguuhed from ona 
coataiainB a void or an opaung 1l : cod in placo (hat hai AO* 
bwm ibiarid. tindorcut. or tinibrly prepared foe Mauing 
0 U> I a wild color f 1) : a priitTMa put^ b*v)A(i aa emi^ely 
imOOU) Wffftcc wiihovt cicMng ot design or, aoy kind that » 



bam ibiaridi tindorcut. 
• --lUd color «) 

tlei<bil' (or p#intiM 4 lolkl eoiia'raad espr a dat 'p) ; one of 
tiie diriDiit or heaviest printlns STtBS of a halftone as dk* 
tJnguished from middlatona ornigUiBbt areas |4) i textilp 
or other material a( a solid R»lor — ufu. aaed in pL d t a 
compound word whoee awnben art jOiiwd lAictllie' without 
a hyphexi 

aQl'Ma^io V.thWdKOL . _ . 

f5pW*d » Ileal wftUfldi, ff, sakLtrt CO Biake , 

■ound, h. L soUOart^ fr. roddu lalid] 1 cop ; a very largfl 
genus of chiefly No. American herbs (family CompoiiloB) 
taat are dcrtingoiihad Irom mambav pf Axirr hj nu dEffnhs 
eharocieii but uau. have items ircfeeaiUiog waxtdt, small beads 
wlih yellow or pecoi. whUa ray ftoreu. and an mftorescEnce 
which vuries from a ihyraold panicle to txitl anr capitato 
dusten — see ov«]i*&<wtan, Ouuuimax»i 2 -kk ! any plant ol 



m [NL. fr. VO. joA/mo on herb 
ike whole, make 



... a product coAitailflp of ordinary alcohol 

eoBvenacI 10 a gtk (as bv means of a loap or caldum acetate) 
and used on a iniail acola as a fuel 

aa)M angla fr S th* angMMv ipimd «i ih^ vencjt Off a o# 
ahnOaf Kgure aiensttfed by ibe area Iniercepted od a unit 

Share about the fertax aa oenior by lha cooc aorface 

V^deriibV adv t hi a aoUdaiy aaaiisr ; ao as to 

be aoUdary 

aal-H»-|iBib XithladBirlnRiV n «s liolrdMty 4- -liml 1 ; sol- 
lOAkirr, a i B tbeory in aaciok>By: the mulDoI inteidepandeaca 
of mambmi of *ocmy offwv a bam for a *paal orgamntion 
band upon solidirity of hitcnats 

ioli|*dm>iUt V.f^V n -t i^om^v -f'^l : ^ advocate of 
jolkfarf^ 

gm-l-aa'^la'tla Kiorv^lstikX aOj taatUoftit + ^ie} • at ct 
relating to lolidadty or iolidarwa { based on si 

MUlSvl^^ XjtBtoMtfad^ -fats. J itbii uStr.\ m m-j [P 
soudartti. tr, toHdoin sohdary ^ -tti -lly] L ; an entire union 
of hitenita and rcspmsihitlQeB ia a group t oommunlty of 
faitanabi obJoctivaBt df standanfa (hat knila togetbor 
huiunontblo boant •■■loieph Coinad> 2 Raiwi» civtL A 

jo/rddlrv -trcr •iza] e to coma toaether : attahi a stale ol 
oolidnriir <tbo partlra of the right faded to in ikao} 

BO|.««anry UddrSV m0 (FnlflaW, fr. MF. ff. L tin) 
for UK vhole. hiveSvIaa all 7fr, bi aodrfatt whole 
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IST] ABSTRACT 

The discJosnre embraces a golf ball and method ofinak' 
ing same wherein the golf ball has u noKd (not tliread- 
wound) resilient center or core, and a multilayer cover 
CQii9tniction which involved a first layer or ply of 
molded hard, hi^ flcxoral modulus nsinous material 
on the fiorCi and a second or cover layer of soft, low 
flexural modulus resinous material molded over the fint 
layer to form a finished golf balL The first layer Is of n 
thickness in a range of 0.Q20 inches and 0.070 indies and 
may be of reainou$ material sueh as Type 1605 Surlyn 
marketed by £. I. du Pont de Nemours and Companyi 
and the second or cover layer is of a thickness In a range 
or 0.020 inches <md 0.100 inches and may be of resinous 
material such as Type 1855 Surlyn marketed by E. L du 
Pont de Nemours and Company. Foamablc materials 
for producing a cellular first layer or cellular cover 
layer are polymeric maxerials such as ionOmer leons. 
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Vwttd Stattt Golf Association Rules of two hundred 

GOLF &ALL AND METHOD OP MAKING SAME fifty feet per second with a mavmum tolerance of two 

percent, which velocity may be readily attained and the 

TECHNICAL FIELD playing chanictcristicspr *'fcd" associated with a balata 

The invention relates to a golf ball and more particu- ^ covered bal I secured while maintaining a toul wet^t of 

larly ta a cover constniction for a golf ball the golf W} not exceeding 1.620 ounces without sacri- 

» A ^tr^n^Tr^Tir^ v> ^^^^ ftdvanUgcs of s golf ball having a standard 

BACKGROUND ART Surlyn covar of the prior art or a golf ball having a 

Golf balls having a cover material marketed under softer balata cover, 

the trademark '^Sorlyn'* by E. I. du Pont de Nemours Further objccia and advantages are within the scope 

and Company ofWiIfflingtOfi»DeL« arc known in thcart of this invention such aa relate to the amngemcnti 

and such cover compositiDns generally comprise a co- operation and function of the related dements of the 

polymer of an olefin and at least onc unsaturated money strucnire, to various details of construction and to com- 

carboxyltc acid. Conventional two-piece gol^ b&Us are binadons of parts^ elements per se, and to economies of 

ccraprised of a solid resilient center or core with manufacture and numerous other features as will be 

molded Surlyn covers. The cover used is normally a apparent from a consideration of the specification and 

hard, high flesittral modulus Surlyn resin in order to drawings, 
produce a gam m the coefHrnent of restitution over that 

of the center or core. . BRIEF DESCRIPTION OF THE DRAWINGS 

In a conventional iwo-piece golf ball, a har«i, high 20 ^^^^^^ ^f die invention will be described in con- 

-flexura] modulusSurlyn resin is molded over a resilient ncction with the accompanying drawrngs in which: 

center or core. The hard, highly flcxural modulus Sur- pio. l is a view of a golf ball embodying the inven^ 

lyn resm far the cover of a two-piecc gdf ball w dcsir^ tion illusirating portions of the multiply or multilayer 

able l» It develops the ^eatest hoop stress and conHS ^over construction on a core or center, and 

^'*i'^*^^^^^r*5?^^^^°^'"u"iI?T-. . FIG. 2 is □ diametrical cross secHonal view Of thcgolf 

ball h«v,ng a hard, Surlyn resm ^ ^^thc invention, 
cover however docs not have the *feeJ" or playing 

characteristics associated widi softer balata covered BEST MODE FOR CARRYING OUT THE 

golf biJis, Heretofore balata oovncd golf balls have INVENTION 

^V^^^cS\^Q^7^0T^Zh^&^ •golfball 10 which comprijes a «oUd cento or core W 

mbber-^bke material in the shape of a sphere. Disposed 
DISCLOSURE OF THE INVENTION 35 On the spherical center or core 12 is a first layer, lamina- 
In accordance with the present mvcndon there is of molded hard, Inghly Ikx- 

provided a golf ball having a mukilayer or two-ply modulus resinous matenal such as type 1605 Surlyn 

cover construction for a solid resilient center or core tnarkctcd by E. I. du Pont de Nemouis and Company, 
wherein the multilayer cover construction involves two Wilmington, Del, 

stage molded cover compositions over a solid center or 40 ^ ™« materia) of the inner layer 14 being a hard, high 
core of resiHent polymeric mateftal wherein an in* flexural modulus resin produces a sobstanttal gain of 
creased coefficient of restitution as attained and wherein ooenwicnt of rcstitutioD over the ooefticient of resOtu- 
ihe "fcd" or playing obaraderrades ai* attained i^milar ^ An outer layer, ply, Umhia* 

to those derived from a bahitB covered golf baU. tion or cover 16 of comparatively soft* low flexural 

The mvention ethbraces a golf ball and method of 45 modulus resinous material such as type 1 855 Suriyn 
raalung same wherein the ball has a solid cetkter or core marlceted by B. I. dn Pont de Nemours and Company is 
of resilient polymeric or similar maicrial covered by a tbtn re-molded onto the inner ply or Uyer 14, the outer 
fn^t layer or ply of molded hard, highly flexural modu^ surface of the outer layer or cover 16 bnng of dimpled 
lus resinous material or of cellular or foam composition configuration providing a fmlshed three-piece golf ball, 
which has a high coefficient of restitution. SO According to the United States Golf Association 

The first layer or ply is provided with a second or Rules, the minimmn diameter prescribed for a golfball 
cover layer of a companttivdy soft, low flexuni] modu- U 1.680 inches and the maximiim weight prescribed for 
lus resinous material or of ceUular or foam composition a golf ball is 1.620 ounces. It is therefore desirable to 
molded over the first Uycr and core or center assembly. produce a golf ball having an improved coeflHcient of 
Such golf ball has the "feel" and playing characteristics 55 restitution to attain an initial velocity for the golf ball 
simulating those of a softer balata covened golf ba]L approaching the maximum velocity limit of 255 feet per 

Through the use of the ikst ply or layer of bard, high second, the maximum limit provided by the United 
flexural modulus resinous material on the core or cen- States Golf Association Rules. 

ter» a maximum coeflicient of restitution may be at- The hard» high flexural modulus resin b employed to 
tained. The tv$tnous material for the fint ply or layer 60 increase the ooefncient of restitution in Order to attain 
may be one type of Surlyn marketed by E. I. du Pont de or approach the maximum initial velocity for the golf 
Nemours and Company of Wilmington, Dei., and the ball. The nsc of a soft bw flexural modulus resin pro- 
Other ply or cover layer may be of a different type Of vides little or no gain in the coefBdent of institution and 
Surlyn resin also marketed by the same company. may tend to reduce (he eoefttcient of restitution thereby 

The threei^iece golf ball of the invention provides a 65 adveisely aifecting the milial velocity factrn*. 
golf ball in which the coefficient of restitution Of the In producing the golf bal) of the mvendon, the den- 
golf ball closely approaches or attams that which pro- siry of the center or core may be varied and the relative 
vides the maximum initial velocity permitted by the thicknesses of the layers, plies or laminations 14 and 16 
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thay be varied wHhin limits so that the golf ball vvdght The inner, Intenncdiaie or fitat layer 14 my be un- 

docs not exceed 1.620 oimces. the minimum diameter foamed or noncenulai* atid the outer layer may ceilu- 

not less than 1.680 inches^ and the ball be capable of an lar or foamed resin. If certain chacactensttcs are allied 

initial velocity approaching 255 feet per second- How- for the golf baU. ihc Inner layer 14 may be filigmly or 
ever, the fmiahed golf ball roay be of larger diameter 5 partially foamed and the outer or cover layer or ply lo 

oroviding the total weight of the ball docs not exceed may be of unfoamed or noacellolar material. 

l.«0 ounces. Through the use of foaroable material for the fix^i 

Thus, by varying the density of the center or core 12 layer, the cover layer or both layers^ the degree of 

and varying the thicknesses of the plies or layera 14 and foaming of one or the other or both layers may be al- 
I6 of the cover canstmction, a golf ball may be pro- *0 tercd to provide a variation in the coefficient of PCStitu- 

dueed hnving a total weight dot exceeding 1.620 ouaccs tlon of the golf ball- . , * 

and a minimiim diameter of 1.680 inches and having a It is apparent that, within the scope of the invention, 

comparatively high cocflicient of restitation, the ball modificiitions and different arrangement^ may be made 

closely approaching or attaining in play this maximum other than as herein disclosed, and the present disclo- 

permitted initial velocity of 25S feet per second, sure is illustrative merely, the invention comprehending 

In the golf ball of the invention the thickne$$ Of the all variations thereof, 

inner layer or ply 14 and the thickness of the outer layer 1 claim: 

or ply 16 may be varied to secure the advantages herein 1. A golf ball comprising a sphcncally-shapcd solid 

mentioned. It is found that the inner layer 14 of hardr core of re^licni material, a first layer of hard, high 

high flexural modulus resinous material, such as Surlyn flexural modulus ionoraer resin molded onto the core, 

resin type 1605, is preferably of a thickness m a range of and a cover layer of soft» low flexural modulus lonomer 

0.020 inches and 0.070 inohes. The thickness of the resin molded over the first layer of xonomcr resin on the 

outer layer or cover 16 of &0ft» low flexural modulua core, the total weight of the golf ball not eaceeding 
resin. Such as Surlyn type 1855, may he in a range of ^ 1.620 ounces. 

0.020 inches and 0. 100 inches, 2. A golf ball comprising a sphencaUy-sliaped solid 

For ejiamplc, a center or core 12 having a 0.770 COcf- core of resilient polymeric material, a first layer of hordi 

ficient of restitution is molded with a layer of hard, higli high flexural modulus ionomer resjo molded onto the 

modulus Surlyn re$in, such as Surlyn type 1605, to fonn core, and a second layer of soft, low flexural modulus 

a spherical body of a diameter of about 1.565 inche*. ,0 ionomer resin melded over the first layer of ionOmer 

This spherical body comprising the core or center 12 resm on the core, the total weight of the golf baU not 

and layer 14 of the hard, high modulus Surlyn resin has exceeding 1.620 oimces. 

a coefficient of restitutiot* of 0.800 or mote 3. A golf ball comprising a spherically-shaped solid 

This center or core 12 and inner layer 14 of hard core ofresilient polymeric material, a layer of comparar 

resinous material in the form of a sphere is then re- -5 tively hard, high flesoral modulus ionoraer rt«m 

molded into a dimpled gcJf ball of a diameter of 1.680 molded onto the core, the exterior surface of the layer 

inches mmimum with an outer or cover layer 16 of a being of spherical configuration, and a cover layer of 

soft, low Clexurai moduhis resin anch as Sorlya type comparatively soil, low Oexural modulus ionomer resin 

lg55. The outer layerofthesoftrcsmisofBthicknes&of molded over the layer of hard, high flexural modulus 

a057S inches. The soft Surlyn rain cover would have 40 ionoraer rc$in, the outer surface of the cover layer being 

about the same thickness and «hore hardness of a balata of dimpled configuration, the total weight of the golf 

covered golf ball and would have the advantageous ball not exceeding 1.620 ounces, 

"feel" and playing characteristics of a balata covered 4, A golf ball comprising a ^hericalJy-shaped sohd 

golf ball. core of resilient material, a bard, high flexural modulus 

It is to be understood that the golf ball of the inven- 45 ionomer resin molded onto the core forming a layer on 

tk>n may be made of a diameter greater than 1*680 the core, a soA. low flexural moduhis ionoraer resin 

inches without c^tcceding the total weight of 1.620 molded over the layerofbigh flexural modulus ionomer 

ounces by varying the thickness of the inner layer or ply resin providing a cover layer of generally spherical 

14 and the outer cover layer or ply 16 and $ecate de- shape, the exterior surface of said cover layer bemg of 

sired "feel** and playing characteristics^ 50 dimpled configuration, the total weight of the golf ball 

The inner, intermediate, or first layer or ply 14 and not exceeding 1^620 ounces, and the diameter of the golf 

the outer cover, second layer or pl^ 16 or either of the ball being not less than 1.680 inches, 

layers may be cellular when formed of a foamed natural 5, A golf ball according to claun 4 wherein the layer 

or synthetic polymeric material. Polymeric materials of hard, high fleanual modulus ionomer reran is of a 

are preferably such as ionoraer reatns which are foam^ 55 thickness in a range of a020 inches and 0,070 inches, 

able. Reference is made to the application Ser. No. 6, A golf ball according to daim 4 wherein the cover 

lSS,6Sg, of Robert P. Molltor issued into U.5. Pnt. No. layer of soft, low flexural modulus ionomer resin i$ of a 

4^274,637 which describes a number of foamable 00m- thickness in a range of 0.020 inches and 0.100 inchM. 

pOSitlena of a character which may be employed for one 7. A three-piece golf ball comprising a sphericaily- 

or both layers 14 and 16 for the golf ball of this inven- «> shaped solid core of resilient material, a comparatively 

llgn. hard, high flexural modulu* ionomer resin molded onto 

The inner, intermediate or first layer 14 on the core the core forming a layer of the hard, high flexural rood- 

12 may be preferably partially or only slightly foanusd ulus ionomer resin on the core, and a comparatively 

to a low degree so a$ not to materially affect the coeffi- soft, low flexural modulus ionomer resin molded onto 

cient of restitutioo of the roateriaL The outer or cover 65 the layer of hard, high flexural modulus ionomer resin 

layer or second layer 16 may be foamed to a greater fomung a cover layer, the exterior surface of the cover 

degree than the inner, intermediate or first layer 14 as layer being a dimpled configuration and generally of 

the material of the layer 16 is comparatively soft. spherical shape, the total weight of the golf ball not 
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exceeding 1.620 o«Tic«, end the diameter of th^ golf IL A golf baJl comprising a sphcricaJly-moId^^^^ solid 

baS beini not l«B than IMO inches. core of r^Oient uuotn^ a first layer of hard, high 

8 A m^icpiece golf ball eomprlsing a spherically- Hwiml modulus foamablc jonpmer rcsm molded onto 

Shai^ed solid core of rcsiUcnt material, a hard, high the core. m6 fnat layer b«ng foamed to a ceHular con- 

&al modulus surlya resin molded onto the oore 5 dilion. and a cover layer of soft, low flexuraJ modulus 

forming a fiwt layer of spherical configorBtion on the foamable lonomct ream molded over ihc tot layer of 

core a wft, low flexural modulus SURLYN resia iouomer resm, said cover layer berng fowncd to a cdlu- 

molded over the first layer of hard, high flcaurfll modu- lar condition, the total weight of the baU not cxccedmg 

lus SURLYN resin to form a cover layer of spherical 1.620 cunceiL ^ ^ ^ . . „ 

configuiatiOJi, the crterior surface of the cover layer lO 12, The method of producing a tHn»;piece golf baU 

beitig ofdhnpled configuration, and the total wdght of including providing a soUd core of resilient msierial of 

the golf ball not exceeding 1,620 ounces. spherical configuration, molding onto the core a bard, 

9. A golf baU comprising a spherically-shaped solid high flcxuraJ modulus ionomer resin providing a first 
core of resilient materiel, a first layer of hard, high layer on the core, molding a soft, Jo^ fiexural modulus 
flexural modulus ionomer rcsm molded onto the core, 15 ionomer resin onto the first layer providing a cover 
and a cover layer of soft, low fiexural moduhw foamable layer of spherical shaped wherein the total weight of 
ionomer resin molded over the first layer of ionomer the golf ball does not cKceed 1 .620 ounces and the ball 
rean on the core, said cover layer behig foamed to a being of a diameter not less than 1,680 mches. 
ceUttlar condition, the total weight of the ball not ex- 13. The method of producing a three-piece golf ball 
ceeding L620 gwiccs. 20 ntcluding providing a soUd core of resilient polymcnc 

10. A golf ball comprising a spherically-shaped solid material of spherical configuration, molding onto tte 
core of resilient material, a first layer of hard, high core a hard, high flexural modulus SURLYN resin 
flexural modulus foamable ionomer resin molded onto providing a first layer on the core, molding a soft, low 
the core, said first layer being foamed to a cellular con- fiexural modulus Surlyn resm onto the first layer pro- 
ditioD, and a cover layer of soft, low fiexural modulus 25 vidingacoverlayerof spherical shape wherein the total 
ionomer resin molded over the first layer of foamablc weight of the golf ball does not exceed 1.620 ounces and 
ionomer resin on the core, the total weight of the ball die ball being of a diameter not less than 1.680 mches. 
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pT] ABSIRACr 
A souixso for producing a spr^y of drops and ioM of a 
liquid material twder the action of <m electrtO neW, 
comprises an emitting point in the shape of a cone with 
a founded tip, (be vertex angle of which is between 
thirty and forty degrees wid which projects beyond a 
base «tnieturc by a distance of between some one and 
three BiiUiroetere, means for Bupplyin^ a liquid material 
to be sprayed to the emitting pwnt and a field geneTHl- 
ing elecirodc whereby there may bo applied to the emit- 
ting point an electric field svfHcient to disrupt the liquid 
material at the emitting point and provide a spray of 
liquid drops and ions, the emitting point being made of 
amaterial whkh is wetted by the liquid matenal and has 
a low sdluMUty in the Bquid material, 

16 Claims^ 4 Drawing Fifiprea 
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* sarroundiog the reservoir flBd base stnictnreOT by 

SOimCESFOKSPRAYlNGUQUIDMErAI^ SJSrS^"4tS«IS5ViSclSS 
Thb b » continoaeoa of >vpUcaiion Ser. No. n7.«l the applied dectric field «ul by viscous dng effects. 
ffledAnftl2.im nowi*a«do^^ > '''^Se^sZdn' Ai^ fon» of the embodin^^ 

-n«p«SMimv«.tloi.«l.toto«w««rorthesp»y- of* material, the outside 

'^li'^^S^f ^etalli. coatings by n«a».of ofwhichisnot^^^byJeU^^^^ 
spraysoflSSorsinall droplct»fon«cdbyfieMenu»ioa nece^ jn ^^'^^'^J^^^S^^ 
ftaTpointed aeedles is a known tedmi<p.c Typ«s of 10 enuttag. V^^^^^^lSotS and gold 
souKWmetal droplets and ions -re described in oui TTbs w the c»e '"^^^f h, 
uTpat NO. 1.442.9M and AppHcations Ncs. 1 5 1 Sg^'^i'^g^^^at Sffro^c^ 
and 30722/77, Whether ioio or diOplcU are produced WQ- ™« hI!^«,ih Th* i^I^ttm*? oomt 4 is 

metttt ftw npplyine a Mqwd mAteiial to be sprayed to fonn a meniscus at the snouiocr lu "JLTTi „j 

ST-LuS^SSS^ teiJa field BcnemtiiM electrode 25 tion between the mam part of the eimttuig point 4 and 

SLSfSllSSv l^ttSliSf!. 5nt an the ndoced portion 8 of the anittins P?^' 4. 

rSS^fidd^^HS tS«^ Se SquwLteAd at thence over the saiface of the «duced poruon » of the 

fS??;S^SotSSSa?5fiSd drops "»»«ingP0i»t4.othesp«yb^^^^ 

ttdlZrthe^tti«S Vaint being made of 8 m«erial removed 4e form «f droplet, and lOW by the aedon 

^^^SrriSLa"^'^ ''^ftr^eSJce''5SSi9andthe.houlderIOpro 

JS^iX^XdSi^^^^^fm'^ «„fi«»ofthc«mic^endorihe«nltt«gpotot4,wh«ih 

1L uan^MrtM in a honow cyMndrioal base surfece wUmg forces from the reservoir througn tne 

S^«rTbae stmotore 3 is some 5 1»« reducing shouWer region 10. A« « £ 

<^^«!rfL« i«n CentiBllv Disced in the base structure of material Crom the spraymg tip 11 increaseaj J ma iws 
•?I.T^25i^i;<S4^-chp^^ niustbewppUcdbyllowfromtheshoiUtotO^ngte 
S.ftr£tSdS5^SffiSie3.-n,edia»eter ^^^^ ^» ^^fj^^^i/^ S^Z 
or the emitting point4b25^ml«s*thanthcboteSin» supply of Uqmd "^.^.^^f^^ tiL riSSldw 

Sel^^ Ae^ structiTa. Bojhte spraying tip '.ST^lSSS ifffi SS^SS??or"S^ 
rfiheemittineooint4andthecndoftheb»sestnictuie 10 and the spraying tip 11. 

f Se^th a vertex angle of 35-. al- "''^^'P:^^?'^^.^^^^!^. 

tSb anglesor30iml40degr«sares«isfactM7. The or more when the f J?*! 

SSg 4 has a tip rSTof betwen. 20j. and 55 tip 11 » .^jlSl £^Sh3^K%^k 
100|i. depending npon the proportion of droplets re- ^^J^^^^'^^^T^,^ ^^et a 

qJedtatte spray. For a given voltage, a tip of smsUer redded P^^.^fJ-g^X^^^ijJ^^^ 
^ins will produce a higher ntia of ions to droplets P^w'"*'^***^?^^^™?* A^cu^ 
ZTa blunter emitting tip. The most snitri»le value of lying IS*f^*l^^^S?f.S2^stS1tell 
,lpTndin,forn««3ngW««tioasU«|meJO u» U ^^iSSId^ft^ S^l^^^ i^^^^^ 

An rfeetric field anllicient to disnipt thc film of liquid is much sroalifir. Bang cniciiy compw« wi 

tSJSim « xi/iiiVti i< usiuUv tt. ciMiilBr aoertnre souk 2 to S region or the snouiacr lu* « sowws » ^fc'" . 

^SeSiee^eeds to he heated to maintain the metal on the 'i^'^,^?^*^^^ 
t« L »^din^liaiiid statfe thU can be done either needle structure moves closer and c\ver\o ^"P^i"* 
£^^Sid«tSyh^ffl««enK~tshow^ tip ll. Under extreme condibons. a Taylor oone can be 
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fom^ and the nwdle picture is lost from view, being achieved by means of a P^'^^^^^^ ^ ''"^^ 

completely submerged by the liquid meniscus Of the of die bqmd ^"S^^ ^ ^ 

sprayer which b th^said to be 'flooded*. The wcrce The matcnida used for ^^J^ ^uh^ 

a^^maybesununari^ . ^^^0^3^^^^^^ 

and dunns normal operatwi, depends only weakly ^^j^^^ J^^^^^^ ^ in the 

j^on the apphKi fidd. s^^,^ Squid metal » permissibla. For example, if the metal to 

2. The meniscus at the shoulder 10 acts OS ^mterme- S anraycd is ftoW. then the base sSnictme 3 and the 
diate reservoir the size and ahape of which v^^ « ^'^^i^^^^ 

with the «J>i«ion rate fr^'n^^^!^'"^^^^ ^S^eLT molybdenum or tungsten, rtspec 

3. All material emitted by the source (ott^ef ii«m ^ J ^ ^^j^^ ^^^.^ j „ 

evaporation ^^^^^^'^^l'^^ ^d focd arLgcmcnt as shown m FIG, 2(a) or 2(» is 

posed liquid wrfac«) o«OT C«^^ fe„^d for reliable behaviour over prolonged peri- 

11. the rate of eimswo bd^ J^^^f^J^ The above material* can be used for the reservoir 

magnitude of the field applied m 22 and emitting point 25 of the second embodiment. 

4. Material emitted in this way la provided by flow Por spraying aluminum or its alloys, a boron nitride/- 
along meridianal grooves from the tnetOsoa at the ^i^^^ diboride compoitc can be used for the emit- 
shoulder 10, which changes in size and shape ac- ^ tiog points of both embodiments. For spraying gallium, 
cordingly. ^- ^ ^ . n eLAcr tungsten or tantalum can be used. For spraying 

5. The eieetncal forces which dctcrmme ^e flow . ^aphitc cnutting point is used, 
from the shoulder 10 to the spraying tip 11 act at claim: 

the spraying tip 11. being coupled to the shoulder ^ ^ souice for prodndng a Ipray of drops of a Uquid 
10 by continuhy m the incompressible liquid Hhn ^ msterialuxider the action Of an electric field, comprising 

which joins the shoulder 10 to the spraying dp 11. ^ needle havmg an emitting pomt tnade of a mate* 

BJeccrical forces in the region of the shoulder 10 ^ which is wetted by the liqtlid material and which 

ustially are relatively insignificant. ^ most a low solubility in the liquid material, the 

An altemadve to the spiral flow control arrangement emittmg point havbg a vertex angle of between thirty 

may be used in another embodiment of the sprayer degrees^ an annidar structure surrounding the 

wluch is shown schematically in FIG. 2(b). In thj» cm- needle and from which the emitting point projects by a 

bodiment, the flow channel between reservoir and me- distance of between one and three millimeters, an ex- 

niscus is a narrow capillary 12 Of 0.0S mm sqttare sec- traction electrode, and supply and control means for 

tion extending for some 3 mm from the rcscrvoiri to sapplylng the liquid material to the emitting point at a 
emerge at the comer where the shoulder 10 of the emit- 35 controlled rate such that when an dcctric field is ap- 

ting point 4 meets the reduced portion g. CHiis channel pj^^d to the emitting point of a magnitude such as to 

is created by fii^t mocluning a rectangular groove 13 of disrupt the liquid material at the emitting point a spray 

mm depth and 0,05 mm width along one aide Of the Qf drops of the liquid material is produced, said supply 

emitting point 4 from the shoulder 10 to a distance some jjjd control means including a flow control device in 
4.5 mm above. The groove 1^ is then partially blocked 40 the region where the needle emerges from the amittlar 

ushig a fillet 14 of tungsten of aS niinX } inmX0.05 nun structure. 

leaving a 6.03 mm X 0.05 mmx 3 nun inteHor ehannel 12 2* A source according to claim 1, wherein the flow 

in the emitting point 4 which extends some 3 mm ineo control device comprises a spiral flow restrictor. 

the narrowest portion of the base structure 3. 3;, A source according lo daim 2, wherein the spiral 
FIG. 3 shows an alternative form of a liquid metal 45 fy^^ restrictor compTifie& a vnre hcfix attadied to the 

^ray sonrce consisting Of a cylindrical base porticn 21 emitting point prior to its faisertion in the annular stnic- 

some S to 7 mm in diameter which forms a reservoir 22 tnre. 

for a liqoid metal 23 droplets of which are to be gener* 4. A source according to claim 1. wherein the needle 

ated by the source. The bottom 24 of the base portion 21 a close fit m the orifice of the annular structure and 
has a conical emitting point 25 which projects some 2 so the flow control device comprises a loagicudinal slot 

nun below tiic bottom 24 of the base portion 21. As in cut in the needle. 

the source previoosly described, the vertex angle of the 5, A souice according lo claim 4^ wherein the lOngi- 

emitting point 25 is 35 degrees. The radhis of the tip of tudinial slot is provided with a restrictor in the region 

the emitting point 2S is somewhat greater than 25 ^m. where it emerges from the annular structure. 

At the region where the emitting point 25 joins the 55 fi. A source according to claim li wherein the annular ^ 

remainder of the base portion 21 there is provided a structure is made of a inatorial which is not wetted by 

hole 26 some 50 in the diameter The hole 26 can be the liquid material. . . I 

up to 0.5 mm in diameter. The hole 26 allows liquid 7. A source according lo Claim 1 wherein the emitting | 

mttal to pass from the reservoir 22 to the emitlhtg point point has a lip radius Of between 20^ «nd 100ft, j 
25 over the surface of which it flovra by means of sur- go 8. A source according to claim 7^ whercm the tip 

face wetting at a cute which causes liquid metal drops to radius of the emitting point is fiO;i. j 

he discharged fix>m the tip of the emitting point 25 9, A aounec according to elnim I, wherein the vertex 

under the influence ofanelfictfic field applied by means angle of the tip of the emining point is 35% j 

of a tciminal 27 and an electf ode 2& As before^ arrange- lOi A source according to claim 1 for sprayuig gold 
ments can be made to heat the reservoir 22 to iceep the 65 wherein the annular structure and needle are made of 

metal in a liquid state, if it should prove necessary. If molybdeaum. 

desired, more deiiwite control over the rate of feed of 11. A source according to claim 1 for spraying gold 

the liquid metal 23 to the emittias point 25 can be wherein the needle is made of tungsten. 
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12. A source accortii^ to daim 1 for aprayiDg alu- 
minium or its alloys wherdik the needle lb made of a 
composite of boron nitride and titanium dibcdde. 

13. A souicB BOCOfding to claim 1 for Bpxayiog 
wherein the needle is made from tungstea or tail- 5 

tidiimi. 

14» A sonxoe acoording to daim 1 for sprayxug sflicon 
whetetn the needle ia made of graphite. 

iS. A souice for producing a spray of drops of a 
liquid material under ihe action of an electric fitjd, 10 
compri$ifig a solid needle havmg en emitting point 
made of a material which is wetted by the liqmd mate^ 
rial and which has at most a low solubility in the Kqtiid 
material, the emittint point having a vertex angJe of 
between thirty and forty degrees, an annular structure 15 
Surraunding the needle and from which the emilttog 
point projects by a distance of between one and three 



millimeters, an extraction electrode, and supply and 
conttol means ttor supplying the liquid material to the 
emitting pohit at a controlled rate such that when an 
dectric field is applied to the eoutting point of a magni- 
tude such aa to disrupt the liquid material ai the emitting 
point a spray of drops of the liquid material is produced, 
wherein the needle has a shoulder formed in it so that 
the portion which projects beyond the base structure 
bas a ctott-sectfon to form the emitting poim which ts 
smaUer than that of the portioa of the needle which is 
withm the base Structure. 

16. A source accordUig to claim 15, for the spraymg 
of gold wherdn the annular structure surrounding the 
needle at its point of projcctton » made of carbon and 
the emitting point is made of tungsten, 
« • • • * 
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